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therapy could be also useful to protect cartilage damage as collagen type
II.(1)
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Purpose: Several different mechanisms have been proposed to explain tox-
icity of local anesthetics including the blockade of potassium channels and
mitochondrial injury. The purpose of this study was to investigate whether
oxidative stress is involved in toxic effects of lidocaine, bupivacaine, and
ropivacaine on normal and OA chondrocytes.
Methods: Primary chondrocytes cultures, generated from cartilage from
patients undergoing total knee replacement and normal donors, were
exposed for 1 hr to saline, 2% and 1% of lidocaine, 0.5% and 0.25% of bupi-
vacaine, 0.5% and 0.2% of ropivacaine. Enhanced mitochondrial superoxide
production, oxidative damage to mitochondrial DNA and mitochondrial
proteins were evaluated immediately after exposure or following 72 h of
recovery. Mito SOX Red ﬂuorescent dye, highly selective for mitochon-
drial superoxide, was used to study the mitochondrial ROS levels. Protein
carbonylation as the result of oxidative stress was studied by Protein Car-
bonyl assay. Oxidative damage to mtDNA was evaluated using Quantitative
Southern blot analysis.
Results: When normal and OA chondrocytes were exposed to local anes-
thetics, only small amount of mitochondrial ROS was accumulated in
only OA chondrocytes immediately after exposure. Following 72 h after
treatment, mitochondrial ROS production was enhanced. OA chondrocytes
exhibited signiﬁcantly higher levels of mitochondrial superoxide compare
to normal donors. Enhanced mitochondrial ROS production in OA chondro-
cytes dose-dependently correlated with oxidative damage to mitochondrial
DNA and proteins.
Conclusions: The present results demonstrate for the ﬁrst time that
mitochondrial oxidative stress is involved in toxic effects of local anes-
thetics on human chondrocytes. Moreover, OA chondrocytes exhibit higher
susceptibility to this oxidative stress then chondrocytes obtained from
normal donors. These differences are likely due to already compromised
mitochondrial function and mitochondrial damage in OA chondrocytes.
